Mason University -We present several novel, unexpected relationships between superoscillations, weak values and modular variables. For example, we show how an uncertain phase, which characterizes the process of projecting a particle onto a superoscillatory region, can create the high-momentum. If an uncertain phase can localize the particle, then a definite phase can also localize it. This introduction of a relative phase corresponds to a non-local exchange of modular variables. We also present a new way to measure the nonlocality in the equation of motion for modular variables by using weak measurements.
